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Abstract of JP20041 28421 

PROBLEM TO BE SOLVED: To solve the 



problem that the irradiation of a semiconductor 
film with a higher harmonic wave CW laser while 
being relatively scanned with the higher harmonic 
wave CW laser makes the semiconductor film 
obtain the characteristics substantially close to a 
single crystal in a scanning direction, however, 
output of the higher harmonic wave CW laser 
small and the annealing efficiency poor in a 
manufacturing process for a semiconductor 
device. 

SOLUTION: The output is assisted by 
simultaneous irradiation of a CW laser converted 
to a second higher harmonic wave and a CW 
laser as the fundamental wave to the same part 
of the semiconductor film. Normally, the 
fundamental wave enters a wavelength region 
per 1 [mu]m. The absorption to the 
semiconductor film is low in the wavelength 
region. However, when the semiconductor film is 
simultaneously irradiated with the higher 
harmonic wave below the visible rays together 
with the fundamental wave, the annealing 
efficiency is drastically enhanced since the 
fundamental wave is satisfactorily absorbed by 
the semiconductor film melted by the higher 
harmonic wave. 
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* fc, _h 15 ^ 0^ O * fig (d *5 ^ T , ftjIEU — Iftr— Altt^iMlJg^^^^lCitlitWIjftlcat 
BBO^KDP, KTP^»KB5, C L B O t If «il 5 t © S:f 5 t f ? ©^S f fi^ 

± if £ r t *s T* # 5 „ 
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[ 0 0 2 4 ] 

_hlE$8Ea>«ri&fc*s^-C, UtSl^-f t'-A|iTEM 0 o T* JI $ *u 5 i: , # lb ti 
5 ft tf — A <£> =. * =¥ — &3 — 14 2r ± tf 5 r. t X # 5 <T> X & £ U ^ „ 
[ 0 0 2 5 ] 

- ft u - if t' - j* <d fig #=f £ H f 5 fc tc li , HfffilciE^TST-fco t> o t" — M. 

<Dm&&&%M t & &x it t z <Dmm&^&m& izte&m* &t?ffi <o\,^frfr-x& Ato 

ffi t fem-t Z> t , BUfEU-1f^OAlt^^*tts At*®fc^**t5iifJlEMi2£*:fii!1jf5ft 

©f J^dffe5i:f , <*>^arctan (W/ 2 d ) S: » t O i s M t L l/^„ ffilt©!/ 
-f 1f-Ai«fflt5»^. - <D ^ g& »± fl§ * <D U — if fc* — A [Co^Tfig "3 ft o & R i« fc 5 
. ft*S, u-1ft*-Aco«i®F/6S, fulEAlt®±Kft^ <t # 12, s£t/lfi*£!£A#tEi;:#tt5L 

ffi t? <D S It ft t , mJlES&wSS^bWSltftir^T^-fr-f, — aiftu-lfii'-.kroJBI* 
^-^^^^Jis-C^^o « ± © IS i& , St5«73®JFr^SrltLT#x.fc„ H , S & © ® 
St * * s l . 5jtij&©t>©/5S#<, r©fSkttSr%*»cAn5fc±EBIBI|-eilfflUfcftSJ:9 
t> A # ft f+ ^ M 2 s » <b ft 5 „ L /5> L ft tfS <b , C - Jx X # y h ©fif * ^OBS©x^^¥ 
-tt ^©^#T-©^i!£©f£#te'>ft<, ±f5wSEttl{it-C- + ^(c^i^^s 

[ 0 0 2 6 ] 

S » M IE S « t L T » X =7 * m « » ^^s«^^y=-^s*g, T-^^^y^a*, & JS 

, £ *£ ^ u - if \f - m. {z M L T ig * ft O *> S t co fl- I- « 31 m £ tt * ^ „ * if ft fi , r 
© * > S ;& © ff £ d tf±< * !* © * »c « t *5^f>t-fe5„ 
[ 0 0 2 7 ] 

[ 0 0 2 8 ] 

-emytm&T <Ofe&X- 3b Z v — W — J* l <Sr^##:©*ffit> b< ttt©ifitti:t*^ir- 

«T*5U-fbr-A2SrU-ftr-Al t^SfCiltL, ifj HE ft V % fc* — J*. \z% L T SfJ IS 
i|ii»«:<03gigSrffi*r«j^»l^|^{C»WiL*d*P,B8j|tLT, 8tFSE¥*f*:©ttft{t«:ff3l 
aSr-atP<b©T-$>5>„ 
[ 0 0 2 9 ] 

-*jnytmUT<V$ig:Xh?> \s — if If — M. 1 £^##CD*ffi'b L < I* ■* © iS « T ft V* f - 

«T?*5 I'-f tf-A 2*u-fe-A 1 i: 1^ B# K fig It L , OTflBfti^br — -McatLTHaiB 
*£3M*tf>*iB«rffi*r«jK:# l ft |£ » L ft tf* b fig It L T , mjfE¥^^(c^^$tufc^M 

[ 0 0 3 0 ] 

«)ti»«T©«*-cfc5 u - if tr - ^ i zmmmh l < tt^©ifi^(c-cftv^t*-Aicjpx 
l , m m M s m is ^ -c ffi ie u - if t* - a i *s fig m $ tb 5 «s ffl , **afe-efc5u--tftr — 

A 2 «rl/-f tf-A l tl^Bflcfigltb. BtJiE*^t'-A(c^LTMIEfiB.lt®*^MWlcm 
1 ^ rfij Kl » ») L ft & b m If L T , WIE***i6S?IJfifc*Hfc««S:jl^«»CiDjRLTv WIS 

[ 0 0 3 1 ] 

±IE»W«>«J*«!:*3^T, HufEL'--!fk*-Al4fc{iStffEU-1fK'-i>.2fi, ii^^S© 
^ # 1^ - if . H«:u-1f*fcli&JRW'--!f*»e>»aa$*b5'bro-cai>5. MIEU-lft'-A 
l*fcttStfflSU — f f-A 2 Ar U-f, Kr l/-f. X e F x * ->v l/-f , CO 
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2 U — if , YAGU-f, Y V O 4 U — if, YLFU-f, YAlOg U — if , # 7 * U 
— If, ^ t* — U — if , 7l^*tVK7'l' KU~f« Ti :t77^tW-t\ ^ U £ A # 
K 5 ? A - if , ftl5K*u--!f*ytW:^SKjRU' — -tf*»feftai*ttatOt?fcS. 
[ 0 0 3 2 ] 

tmmcoBM 1 3 

^^Bjoii^^ffitco^Tiiii^ffl^TiftBj-r^o * n is ?e us -e « » si^-aioss 

Of ft ^ k* - A 1 0 6^i^L¥i(*I«H 0 4 IC fig |t -f 5 m * & "f . 
[ 0 0 3 3 ] 

* -f , LDBigSOl OW©l/-f«jglil 0 1 (Nd : Y V O 4 U- - if , C W , J& 2 S5 
IS jg (532nm) ) ifflf t5. MlSl-' - if TEM 0 0 ©fit - KT. * 

iiisicLBogai^rti^ixtiJ!), i 2 ftis»tc«$titv^„ &\z.m 2%m&.\zwt 

3£ 3 £>S f4 ft ri s ^ ^ww ^ - 3b * CD <6 T- , jS2BSW&tf>#a*» SfelcilS&roaSSIiifcfcJt 
(SLTftlT^S. If-Aitt2. 2 5mmf*5. li^MttO. 3mr a dgfTife 

5c 4 5° S»5 7-Ct> «&iff*lRl*»e)«S*-ftufc*-|Bi^U' — iff — A © il fr # ft £ 

^ & "T 5 <, & f- > « Sg fit 2 0 m m , ¥B£>SR#!6**5Fffifc — Z> W- & ^ > X 1 0 3 \Z 

U-ff-A^^«* fA«$*5 0 MfE^«*liiiS:igHLT«tV^S, # H Jg © J£ flg T* 
{420° £ 3 . K8»ll:tt¥*(tll 04*R1L, *¥Bi:¥fTfc-t-S. ¥ i* # K l 
0 4ii^7^S«W^EIC^Kt5o *#*Ii04i¥fluyXi03i©«l± 1 2 
0 m m m & t L , V t 5 fc* A It B I- ¥ 1? * * W C # ft ^ f - A 1 0 5 # ^ »| ft: R 1 

o 4±i:«)S^5 J: Sggl^^SeS-rSo i»Hi»»Sl45 o ^ mSIit5« ^ ti 
£ 9 , ft M 5 0 0 y m , fig2 0 pmSa!©«n^ttKlj£v^*V^-A 1 0 5as»«S 

[ 0 0 3 4 ] 

^3|#JIIil0 4dS/*lgl£;ftfc2;tef2. B- £ d (O 7 * m&X* h <9 . U - 1? M kt <D %k \Z & & 

# St *> v> J: 5 » K * * x — f 1 0 7CHtSftTV»5. Bf 0 7tt, Xtt 
ffl tf) - 14 a # y h 1 0 8 tY#ffl©-4tD#y h 1 0 9ICi ?> , ^iftgSBl 0 4 |C ¥ 
fT^B±«rXY*(Riic:iti^T-#5o UitOT^^IIift^ftttAll, 

*^arctan ( W / 2 d ) 

■CfeS^b, #J £ f4 g « 1¥ £ 0 . 7mm©t©5:f ?i 
(f> ^ 1 9 . 7 ° 

[ 0 0 3 5 ] 

& l£ , iUA3 0W»l'-flSISl 10 (Nd : Y A G U — if „ C W , g j£ (1. 06 
4 m m ) , TEM 00 ) 5:ffif t 5 0 j£^9£lf4 3mrad;i!lST-, l'>X 1 

ini L, J$ #=f ® (C 1 m m X 0 . 2 mmClfRI^CiS^ft^ f - A 1 0 6 & ft 
^f-J»l 0 6 ii ft i/^ fc* — A l 0 5£H5J:5f-ffia-r£o 
[ 0 0 3 6 ] 

as ft a* i »mmm<Dm*&temm<o¥mtemm\cizib$. v & is $ ti-ra*asjBv*a' , s& 2 

ht, i9^iftl07 = -/v^$^I<^5. f * t> *> » ¥*ttBI<0#HbKJ:SRiK« 
^cO±#^fUffl-T5^i:T-, S*«**Igl:Sf T-f 5 J: 5 -t <75 & * (4 » ¥ # 

x^;^-©i«)§ffe?)„ S # & 14 , KWlfttf4»'!e*»jftftaElft«>fc«)<Z>^j|ft^3t^* 
^f- 4: JB V * & K # < , # f£ * ffl 7J ft U — if fc- — A , 0!l^tfja5^&CDlOOfgFW±<7?3i 
*^^-Srt-3t©S:S5: t*^ffiX'fe5„ *«l»3l6^*^-«>^U'-ifroWj**s^«lc 
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t W 7L -5 o 
[ 0 0 3 7 ] 

i«ll:^^t5, * # #J IC f± , J¥ £ 0 . 7mm©#7^iSro^iSl:fJ 2 0 0 nra© 
gffti<t->!J ^y^ffilL^ClCf J 7 0 nm©7^^7r^ ~> y n V (a-Si) JJI 
fc/5XvCVDfeKTfl!Jit5. $ t>lc^^^)^OU-1flC»i-5»14^S*?>fc^tC 
. 5 0 0tlP|f4oi7 = -y^S¥i*SitMLTfT?o HUI5^T--/K7)ffiltc % & * 

tt, * if * ^ - -f tr — © M & & # »i fi Be 13 « "C* 5. . 
[0038] 10 
mJfE^^^8I104^^-r-5u — f-'tORil^O^JSr^-r,, I'-f^SSl 0 lClil 
0 W S ^ T* fc -5 /5 5 , ft^t'-Al 0 5 © 1^ X # Jt tfc ift £ ^ fc ^ ^ /l' — 
+ 5. 5WS«»ctH*Sr«fcL-CRHS*S:fT5.*^» f-f ?8S^1 1 0 

© ttt # »a l swt l, s^ir-Ai o 5^|j i3i:fti^ - a i o 6^»^t5 t ft ^ 
e* — Aioeoasgw:, ft tr — a i o 5rolitJtKL« ftStfiofffAtts. y*4o 

tK s/ h 1 0 9*totSVM^-Al 0 5*>S«#lR]K:i£i*#Bll 0 4.# fifc R S *b fc S ffi *• 
4S^t5:il:±!), ft V tf — A 1 0 5 ©*g#|6], d 1 5 0 // miDSti:, jfe £ is 

jcft<ffit5fcj*t»ao5«ci s **iSii>e>*i.fc.ttift-e»fife-e*s* s , bU ie * g © £ t , 3t ic a 

;*:ftaSJ|ii*#Bil0 4lCj»«t£*l» ^Ot, K5 2 i* « W J* $ H , ftli:l*«* ! Bt; 
fiS » £ *x 5- . r^(c«t<9, 0 4 0«IilS«ft4:aiA5r i««^it 4 5. 20 

WTlWKffiifc&ftilSfitfc****:**-*"*. Z.<r> t t . aSWUSrow-lPtr— A©AltAftH:2 
0° H±it5. Ititi DT^^ailJ^nsrot', J: D *S — ft u- — If <o f£ W ffi £ ft 
-5„ *V^-AOft«ll5 O 0 ^mgS-CfciiJ. TEM 0 0 KO t'-f^-Af* 

(PI *j£ T' £ -5 0 tSISllS+cm/s-itlcm/stS^iaffo^ I^T'li5 0 

[ 0 0 3 9 ] 

0 6 ti|fe*flcBI^B«r*ilSS*ft««i:i"5Ha*t*ft**i". KBiJ&Safcil-afcftlllf© 
jf*(iBl irl^CtcoSr^ofc:,, ¥*#§£a s J&BI£nfcSt££©#X:r-v ? l 0 7 K B £ 
L , l/-f*88l0 1 & U-flgglsl 1 OlrfSJtS. ffl*li5. 5 30 

W t Ls S "f Y U o # 5/ h 1 0 9lCj;i?£=£jiS5 0 cm/stt, ¥>g#:l!g«B£l$5 
jUt5. WEI ffittH 6 tt^v^t, Aic73^|5^{c:ffi^-r5„ I6t, Yin#y n: 
T , aSSAm (mltECttt) © SB # £ U- — f IltUfct^ X«l b # 5- M 0 8 C J: 5 , 
ft ii$ II if£ ^ « © tl # 7t* ft ft ^ t:' — ASr^ r oftS* , [fi](-^7-l' K $ * , ^KB miDS^Ir u 
— if j» a* -j- 3 . rroip^-lotiniOItriiat), ¥&ttflt£Sfrftil$Affiftt 
itt5:H5tt5. ft *» , JiiB*e«*©i|ii#Ro»ttli*»lcK<#CTFTf 

<£ 5 ft iC V s * s & 5 T- ft ^ ¥ m flc fil © % \z. fit ft & A *t ffl £ J£ jft f 5 H rt 5 ft . <fc 
o T , *©J;?ftSlS#tt:ttl'-iffc*-A£J$t*Lft</V tL<t4S^ B 3 B !&ffiigc£^/&Lft 

«fc 5Ki-'-lFH8lt£ ; fToTt>J:^„ ft*£fttt«i«4:7gri&Lfci^-e3b*J:< ¥ 31 # Bl £ T 40 
= -/u-r-M£f±, Wxtf > jfe*ojfi«SrJ«*P**ntfJ:v^. 09 *. tf » 2 m/ s ggrolS 
T* £ S £ ix f£> a - S iISr»ftftt5riiS-C#5#. £©i:#ft*&ft8E««ri»/* 

* tu -f » Bfii-^l-'S^tvS^yv'y^^ (p 0 1 y-S i) ^i4S»^$ii5 0 
[ 0 0 4 0 ] 

immnmm 2 ] 

* H tfe ^ flg t? « , S*^5rt9li:f, ^ifero^til-C*LfcjS2i*iWiaft«:rii»L-C»& 
H55v^t*-Afflx^/^-^*?r± <9 i^ — it-T 5 0*1 £: 12 2 CiBoT/ft. 

[ 0 0 4 1 ] 

* -f , LDflgJSOl 0WOl'-f*SS20 1 (Nd:YV0 4 U - If, CW, 

m& (5 3 2nm) ) £ IB Ic 5 , WIBU-1f3StB«H:, TEM 0 0 <D M * - K "C , * 50 
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i^i:LBOS B B a ^rtS^tJ3t), »2i«»ia6K£ife£ix-CvS. bf - A m 14 2 . 2 5 
mmtifeS, fiiiOABO. 3mrad*I^T*fc5o 4 5 4 S»S »I*fta> 
f>^^*-ftLfc*r&]{-^-f t tf-AroatfT*-|fi]*^lfe1-5o & Id , i^gi2 Omm, ¥ 
ScDg&^-^zkfffii: — & -f--5¥ifbU'>X 2 0 3 C u - f f - A J: ^ S * t Alt ^ * 5 . it«J 
Eft«*(iIl!EX Lt ±v^«. *ilit-li 2 0° i: L fc „ £?, It ffi Id 14 # 91 ft 81 2 0 4 
£ i£ « L , *¥ii:¥!Tit5„ ¥ * ft SI 2 0 4 (4 # 7 x S « <o * S Id j£ §1 -f 5 . ¥ 31 ft 

1 2 0 4 if fil/^X 2 0 3 tOEISlJ,- 2 0mm*I^£L, t* t 5 fc* It A« S C ¥ t? 'fe 
# [61 Id W IF ft ft V tf - A 2 0 5 # ¥ * fl£ BS 2 0 4 lllf/l^5i 5 , S§8t£^iflK-r5 
. Iii.©»«li5 0)im8«l:t5. rilK i 9 , ft*£ 5 0 0/um, M@20Mm@^ 
<£>l#Rfl£:tfcldi£vftvif — A 2 0 5 E£ £ 3 „ 

[ 0 0 4 2 ] 

^gftflg2 0 4;6Sj£jjg£tLfcK*Sl4, f$d«^7^iST*fe^ ^ — If It w KHd g « 
v J: 5 Id , O 7 tBS^t^S, "If ^t-v? 2 0 7 li, x # 

m<D — (* o * y 1- 2 0 8 iYWfflW- ttnjlf y h 2 0 9|:± t) , ^ ft « ffi 2 0 4 C¥ 

tT*ii±*xY.*iRiKW)f^-e# 5 „ so m <o =p a* ffl * v & # « , 

^Sarctan ( W / 2 d ) 

T' fc -5 <b , ;t 14* S ;& Id ff £ 0 . 7mm©'b©l:ft5 
<*> § 1 9 . 7 0 

[ 0 0 4 3 1 

#: Id , tB*3 0W©l/-fil??2 1 1 4 (Nd : YAGU-f , C W , S ft & 

(1. O 6 4 m m ) , TEM 00 ) ?rffiSt5. Ii!li0«tt3mr a dgft, d *l, ¥ 
1 1 3i:ft* 8TA»**8. £1 ft 0 14 4 0 ° SSttS, f U >- 

XOl/SJgfittt^^^'tll 5mmtL, Mil: 1 mmX O. 2 m m ©tt R f C 2 V^g 
^f-A 2 0 6 &. U" 2 1 2 Ir^figtS. I^f-^ 2 0 6 i: ft V tf - A 2 1 2©B*fg 

V If — A 2 0 55rS5<t^tdiEfii-So 
[0 0 4 4 ] 

AtT IB E K J4 s #J 14" 0 2 b ) Id IE ifc L 7d J: ? Id L , ||2;i51E&'dJ;9tiJ5fe"5ftVtf-A2 
0 5 O ft ^ fa <o nEHfli] Id , S*ftt J: 5f v^f-A 2 0 6 , 2 1 ^tu-etu 
©Jli^ir-^oftSSrlRl — iffi»±»c*-e-5«t5lc-f-S. r © i 5 l:t5 t , If? 2 » i& Id 
cfc 9 ajjfeSftVtf-A 2 0 5 COt'-ACDiM«ld*3lt6^^WW^-CD^S$|5^(dil:S, X ft 

i£ a" ft ffl b , x^;u^-i7)Sa^(7;i^;u^-^il!)t50T'&*Lv\ i t u - f f - 

lr»e-A 2 0 5 fc, ^©M«C0i^;^-lt^ro^*Oi^/^ - tttl!iLT§l< , U — 
®2illSi:J: <9MtfL&titt&\,^\?— A 2 0 5 \z£oX&fa£htcffii$Hzfofa^Tm&i- 

[ 0 0 4 5 ] 

0 2b) tf> flt 3r , 03a) , b) £ « o T ± <0 U #ffl Id 1ft 93 -f 5 0 0 2b) tf> {ffl ® 0 Id *5 

V T , ^2iftfjftl:J:5SV^-A 2 0 5©^tl'-f7=-;V^ffpi^, 03 a) Id 
0 ^ L fc cfc ? & ft # ^ T* ¥ 31 ft Bl a* AD fl* £ *i 5 0 iiS^Sfe^^-liH^^^J: 5 tilfit 
a* J: V » , * V if - A <*> * SB # Id *3 V T 14 ^ * ,v — ft ft 14 — m t ?£ 5 a" , ^ 14 9 ft v 
If - A 2 0 5©jloiS)«BJ^tt^-*^ *s«fcb<iaft(ST*Sjero-C VS. S ft & 14 
**frBISrl«V^38ia*t?aia-r5«>T?, d. Id fig" , S*t6SrRS IttSr HWt^t 
fc 5 d i: a> e> , r^tdJ:0*»fl£«jd43»t5ia«^*© — «*»^*i5*IJ3!ni$**wi: 
a* t- # 5 „ 02 b) owffiH© i 5 c*v^tr- a 2 0 5 o Pi a> <b ft v if — a 

2 0 6, 2 1 2 tl»t51 it, ttt, 03 b) roct5ld^ik$-Br5 

d t a* m & -s „ -r * *> *> , *m&m<o ft <z> — « r = - /vwissa 
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7 £ ;i 5 r t & ~*S 16 t * 5 o 
[ 0 0 4 6 ] 

jfc ^ -e , ^iftl 2 0 4 C»t5 u-f ©SM©«Sr*t. *!S*I 2 0 4 SM^li, H 
mcomm 1 K|E*©*j£-Cffili-5. I" - If 38 « 2 0 1 CD tti ;*J 14 * * 1 0WiSffc5 
ii^ «V^f-A 2 0 5 ©f^ X^Jt8Kli$V^;«)X^;l'^-^f AH^fe 0 , 5 . 5 W 

&mictiit)Z:mti,xm&*ftoo * , w-f iss 210, 2 uwa^iii swi 

L x ft^t'-A 2 0 5 5rHj8^f>i9i?lcSV^-A 2 0 6 , 2 1 2 ^Ett5 ( # H 
Kg Jfc 1& tw to V> T f4 , fi^f-i 2 0 6 Xtf2 1 2 <£> S f4 , ft V> fc* — A 2 0 5 ©SgtJt 
$fc L , ftiiU OffifRiii*, i2t*lii^I.^t<t5>fcftl^SSO^t$IC|E«Lfc 

\C-&ibi£tz u - If fc* - ^ilBlil^tfJ:^, 
[ 0 0 4 7 ] 

Y«c#y h> 2 0 9 5:ffioTfiV^-A 2 0 5 CD$a^*-|R](;i*>g#:J3l2 0 4 ft ^ZSM ^ tilt 

S®S:*S$ii--5ri:tCj;>9, S^t- A 2 0 5 OftlJ fl, 11 2 0 0 ^0111:, t£ 

*K*3|c»is^i»ft:JBl2 0 4»cMlt$ix, ^ w & , ^2i^fH&*sfi8lt$n, § & (c S # & 

# W tf fid m £ tv 5 o :ni:±t)> tiSftl!2 o 4 0ftt/.tfl««ft«r«i)t5 r i #«TI6i 
ft 5 . ^1Si6©u--f t*-AOAW#S«2 o° W±tt5. r n «k t) T ^ 

#«IIBSh50t, & <Q & — ft Is — V <D $k$! & HZ t Z> . ^ If- A 2 0 6 > 

2 l 2 <o ffi m ft ft v> t , K?j&&ft<5ftil£A&ffitt«>ffn4« 1 5 0ym< b ^ f fo 5 , ffir 

tsfflibwfcfc, fflEfiiSf^coiu, 2 o o ^ misti^^s, a«»*<o — 

*iriB***5Ii:SrffoT l bJ:v\ 09 * tf , ilBfilSA&flttOH 2 0 0 /t m© 5 *>, 

^#5nfllEftlftA8^#©ffittl0 0/xmifc3 o 4 o T . Yi b # y h 2 0 9 K i 9 1 
2f ft c7? ffi T' , ^*^H 2 0 4 ^8 B B B ftLf:t 1 X|o#y h t 1 0 0 * mliat, W 
Xf Y Ml n jjf v F 2 0 9 ©tiia0ft^ltf«^fj$t5:t^l9Ittf> tflfE^tt 

m 2 o 4 & ±m \z m v & & <t z it z . * ^ n , - & & *s a -ft $ -fr 5 7t * k « , m « , n 

[ 0 0 4 8 ] 

[ * m <d m m 3 ] 

# m M M m -e f4 , »2KW«&j*^LT»fefr5*v*K'-Afc»otf» J: 9 ft 

o 

[ 0 0 4 9 ] 

Si", BSL4V^LDBifiaoi OWOU-fJSfiS (Nd : Y V O 4 U — If x CW, £ 
2 i6i IE & (5 3 2 nm) ) £ 4 ffl g "f 5 . — IfJSfiStt, TEM 0 0 © 3§ g * — 

2. 2 5mmT-fc5oJ£:^ , 3^(4 0. 3mr a d§St?fc5. SW? 7-^8oA>tfflt 
5 r it, «B iK * i«n d» fe ^ ft /3 r H * ^ - If ^ - ^ © it 3^ IrI S: -t 'tb -e ix 35 * U , 
Ha*tEliT«»Slo|c-g-riE*ix5J:5l-4^|$|*»feAAt*-a:*. fitf IE 4 # ft 14 , -tix-Ftt 
ftteA, ftttiB, 3t**C, 3t to D t - it * it 5 . ^lA^MB, 5 V, 3t*C i Jfe*D 

sy, ytmc t # to d <d ^^nf n 1 o° tts. * -k. % ¥iAtiitii:i 

B/f¥BB tjJtLT, 3t«At)tiC, RTfi* fttoB£ftto£D®2*^ ft to 

At^liB^ttfflCt, )tttCt3tttD^^tf¥SDi:©fi£t^I^ 2 5 0 it5, 
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[ 0 0 5 0 ] 

i^iSil 5 Omm©¥i!bV!) ^ K !) * /H^ >-X4 O 1 a , 40 lb, 401c, 
.5. 4 0 l d £ , M !E ft A , % W B , % tt C , .S.U'ftWDtc^tL^tto 0 A It £ 3 J: 
5Eft5. :oi #Hijf5¥t£b->y >- K y */n^yXoi)t*ifijii?lC4fcli¥BDl: 

•^*^s^[^t-r-5„ «u IB ¥ a y >Ky*^u->-X4 o 1 t snam t o&mti* ti^ti 

©)tW±t?iot 1 1 0 ~ 1 2 0 mmWFIt'IItS. 
[ 0 0 5 1 ] 

$ 6> tC , ^ Eg fit 2 Ommro^Fibv-y >- K JJ i ;H' ^ X 4 0 2 a&T>*4 0 2 b © # H # , 
|tII2¥ffiCSO!¥iDl^^ftitin5 i ? CKtt5„ iU 15 S SIU4 , ~s V > K V * /u 

tltf^. * , iiifE¥fl->!J y Ky *v^yX 4 0 2 a Sy 4 0 2 bWflfft, itU 

*;H/>X 4 0 2 k m m m k <V ft Z tl <V ft ±X' ffl <> X 1 8ram©2!) fSI 

-r 5 o 

[ 0 0 5 2 ] 

&< ±»SfiBt- 4 t> x SS400miti. li20)imliOt'fXOI^h'-Aii4o > fig 
ItSlufcv^Ti^^ns, o £ £ T* 14 , fltl IS fig It S 1- *5 ^ T , 4oOk'-A|^il:i 

Mt^r tf, HI 4 b) icEiLfci 5 ^Etl^it^r. kfcx-ZZ, -Tftfc*>, 4 

Oftl^t - A 4 0 5 a , 405b, 4 0 5 c&04 0 5 d »ftl4:-I^J:tEf l> -t 20 
ixf>*1WIEitti»«)*l«!HtSVMcT5> L^bt5: t f, <^ tf - i» £ 4 9g^f-Att 
5 : t# T- t 5 „ r *W31 4 9 , tl 1 . 5mm©Si|SaatfiB«*S»e>*t*. 
[ 0 0 5 3 ] 

&1C, ffl^ 5 0 0 W©CW©LDigYAGl/-f ( £ * j£ ) £r fll <^ , )t¥* 4 0 4 l: J; 

5 1 X 5mm©ftf]t'-A 4 0 5 e SrflSltSKlJgj*-*-*. <£> <k # B(J|E4 o 0§ t* — A 
^1? i 9l:f!lEtlP]fc*-A 4 0 5 e^rffilctSo fflV^5**» 4 0 4 liflil t li, HIT? 
^Lfc^dl^^Xi 1 1 ©i ?l: u-f l^-A^?i!ii/yX|;^feAM$*T»^ LTt 
4 ^ „ fc -5 VM4 , 2tSccov'y>'Ky*>'WU'>XSrS:^$-frTffll/'', A» tf-ASrflRlcf 

6 L T t 4 1^ „ ::tlJ4oii, ft LTi*S 5r i^-f LT f £ ^ i: ^ 

2 r £ T* fc 5 0 i£ ^ # flg co * ffi 14 , khB.fttf&ZZkfrb, is — tr — J* & m 30 

[ 0 0 5 4 ] 

5# y h 1 0 8 kYmm<D~ *d#j» h 1 0 9«P8rffl^T¥*#tt«r£ffiiBfEfc-*-*btfJ:l^ 
o ^ 31 # IBI 14 #J ;i 14", 3H6»JfilT?^bfc^jfeJJ:-C^*!-rix»iJ:v^o *H«Jg»SrS^5 

^ (4 , x 9 * ^ f - # ta * x © t- to m m m & m < a* * , * , # * ~> r > 5 -r * 

/W=3r-^-*^*S*-^(C^J-^T?# Jt«tWJa«fl5^5* s »*.e)*t50T?#* 

o 

[ 0 0 5 5 ] 40 

mm<vmm 4 ] 

# H S£ 15 Hg T* (4 , l2i^liS&^IL,t||f)^5f V^lf-A^^/i'/V 
[ 0 0 5 6 ] 

* -f , LDfligac 1 OWOU-f 3SSS5 0 1 (Nd : Y V O 4 U- — If , CW, gl 2 ?i& 
IN (5 3 2 nm) ) ^fflltS. tulEU — If 3§ tg S£ 14 , TEM 0 c - KT, * 
®SllCLBOri$ B B B ^rt®^nT*39,^2S5P^1C:iS^^ttT^.5, tT - A S 14 2 . 2 5 
mmt'feS. (KiSOfittO. SmradS^TT-fcS,, r O f — A|i^S/£©T% d *L £ S 
ffiR^Cf ftt5)tf ^ 5 0 2 CAlf^-f 5, ^ 81 3^ 14 , #J;tf4, > y >- K V * /l> U- V 
X2ft«fig©k'-ixdr^^yy-tL, 1 * IS] fc ft f — A^tttf LiRfi LtUV 1 50 
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JZ <9 ft & fflffll, X h £ * #: ^ T- , U jv ;< ; * — 5 0 3 I: t , tffRJfctUc^&i'fftfc 
U' — iftr— ASriHiR]-r5 8 fii ft £ it U- — if tf — Alif 6^X 5 0 4 5:^-1, ±£ j£ ft |jg 
5 0 6 dSifigt5¥I±l^ait5. f 0 I'VXCi ^^R^t^^^^^tt/cHtllSU — if 
t'— A$:mJlE¥ ; ffi±T'*)fe-r?)o r ix K «fc >? , iiffSl 2 0 (i m, S : S4 0 0/zm(7?5 
^ t* - A 5 0 5 ^*J»¥®±t'^^$tt5, 
[ 0 0 5 7 ] 

#/^</ 5 7- 5 0 3OftS5rfft^5IiT\ iiU IE ¥ E ± Id ;fc <^ T , HulE*^f-A 
5 0 5 *5jlS$*5. ^f/UA / 57-Oftgl:i5ftV^t'-A 5 0 5 Wft©fftlif 9 
UVX 5 0 4l:J:t)jflli^5. l/-f f-A©i|ii#« 5 0 6 K»t5Alt**ll2 0 10 

A©Slt)ti*##l 5 0 6 ^^lg$jxfcSSi7)Iffiifi^©u-ft*-A©gW)ti:©f 
9 © 4 5r V5 <* w i: a* X # 5 . * H ^ KB T* »4 x i/yl'/V 5 7 - 5 0 3 li 1 ftff^fffl^ 
% l*4<o^.co*^i:i-5o ^ ii t li , 2ft 7 c¥lW±BtSi5 5 t't^V^'e 1 HUfESlSSr 
l Hi^f-v 5 5 O 7 icit, E5lEt®^^**-|^lc:t!)^$-y:, Ifi^BSr7 = -^Tt 5 
i 5i:t5, ft^f-A 5 0 5 i± s 10 0~2000mm/si:L. 0 £ L 

< 5 OOmm/sgS^-t-^c 
[ 0 0 5 8 ] 

»2JSH8i:J:!)»)«*n5ftl^-A 5 0 5(C-a-t?-1tTI^Btl^^jS#:JSM5 0 6 lcS*ijc 
&Iltt5fc»< (ti* 2 0 0 0 W©LD|gOYAGl/- f 5 0 8 Srffl^S. fil^-i 20 
5 0 5tttttfc«i«i8-e»fls-r3fc«>» S * ,£ ■J^/fc-rSfcf-A&lltffEftfiMC-S-fc.-fr-C 

lb -r ft tt m m * m m m m. * ■& s t -r 5 . ^ n * <*> j- 5 * i£ e *s /* t u t t bj ■ » * 

<^#, *3BWS^ifiJl51||^*jV^-C»4, f fe^f/U/V 5 7- 5 0 3ia5t$f(ii^*^i* 
Sii:J;5f ^t*-A 5 l ifSp:K\ Utr IE * f — as i i«r»f££-&5j&K<0j5ev* 
iriliti. - tt «t 9 38 * s & *t * *» o ^ «> ^ i^ — 1fT = — A^©^*& — 
^IJliOit^rtiK'tS. r <D J: 5 * * f ft f - * * s M tit X t -5 co ti % g * ft |g 2 
HSfflSEfcJttS-LT* 1 0 0^^±cotii73?r^oTV^-5fcift-efe2)o 
[ 0 0 5 9 ] 

0!) X. fi , ¥ W ft J!l 5 0 6C7>-^^X*5 x i 2 5X 1 2 5mmOE^^-efo5i:-r5t, 0*J X. 
»i , ft$125mm,*iO. 5mm©fV^t'-A5 1l4"i/^/V57-©j|S*|S]|:f 30 
fi£ L, miEE*-jeft«S«Sr^±^Bl9J:5»J:-rixtfJ:v^. *^t'-A51 1 co 7F£ # f& i: 
L T > m 7L »* , ii^yXs o 9i;J;t) t'- A^-li:fi7<:f , ¥fl->!J y K!) 

5 1 OKi'9-*lRlC*)feLt»rt'Ltt * , Ilitt © J; p *t'-A 

^^^LTtiv^o x^/^- — i-^fcftfc. yt'f If ^ffi^tU <^*'. 

t©i #(4YAG I'-f ©f ^tt^tSLt, tt ft- L ft < T f4 ft h ft <^ . 01 X. ff , u — If 
t-A?:»9ILt^*t5: Jrfx^;U=¥-7>*$:¥^ftt5*fe« s J: < * * 5? -T f* If "C 

ti 7c u — -rtr— A-ttt^tt^-M-JtS* UT^^co^^^^$iJ-r5 - t fr&W t ft 5 „ 
[ 0 0 6 0 ] 

¥ *g ft 5 0 6C0^ffiSrU-ifT--^-t-5fcftlC. 09 X. , 77* /WW 57—5 0 3 £ ±£ 40 

mmWifE Hfci „ i«^x-^ 5 0 7 ^*^^!Ktffi«c)*ico7>ff{t^is!j$-t±, s # a- 

/</ S 5-5 O 3 S:fI»l»ffSt5r iSr*0 jSLffitfiV^. *Hife^ffiT*(4, sfj IE 
[ 0 0 6 1 ] 

imm<oMm 5 ] 

*nm<n>MWiXte. ¥m&m t v - b mmm x. v m m, m & m m l. tz m m * m -r z> m & ^ ^ 

[ 0 0 6 2 ] 
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W^tlcx . 7 f-y^ji!ilLtatl^f]t5„ 0 7 (A) f^tf iftH 7 0 3 li: 9 L 
t C f fc 5 , TFT©f t^/^t^y-^SV K^-f 

t<o^tiii{bv'y otitis v * wt & it *y y = v « co t *& m m m 7 0 2 # 5 0 ~ 

2 0 0 nmWf Jt'MLtl^. :©***R 7 0 3 K*f I, L#VM6*/££7° 

7 * ffill K 7 hf5l:tipl^#4t5^S4ti%ilr, ^ W * W f- 7 h £ -fr 5 C tt n 

[ 0 0 6 3 ] 

fcV*"C, ¥i#« 7 0 3 ±K** - htt«R«:«/St5*»l©»»l!(S:*at5. »mtfi 

- m it , g£ ft -> y =» > k 7 o 4 . aYb'>y=»vBt7 0 5S:i««a6^^s'^y>^isfe-eia£Bt 

^ > ^ i" 5 ir^l-TK^T-SB^v^y Is ? it is KS;»JSl/T^iSttCLT*5<. ^ <D & , 

mffitex/tvfy^y&tzXQi/y^^iBh' — y , 1 ~ 1 o q c m ) % ? — v y v t \, 
t»ftvy a^i* i o~6 o nm©»s-e*/«t5. * y 9 a 

* t£ O 2 tA r tffl^tOS^tfc (.MM tt) * 1»3 it5 s ^>"«5/^y>i/BtWJE730 
. 4 P a , fttSA4. lW/cm 2 (13. 5 6MHz) , SSJ)Pfi?fiS2 0 Ottt 

5 . cojfcftKJ: 9^S»ffJBi:l|iiSi|Sffi*ft3is fks^y = ^ flU 7 o 4 £ Jfij -r 

5i HSff 5„ * , ®ffbv-y=VIH©±tai-5fe3io-C, 0 3T«ffiT© 

mmfcm^E&m y ? x & si # * ® & js & fr o -c t> . ^m^^x-^&LSKcj; 9 s s 

i/j*lCT^Yb->y = >I 7 0 5 *1 0~3 OnmO*$T*^^-rSo 

» * y * # * N 2 i: Ar SrfflV^roS^lt ( SfE S Jt ) £ 1 *f 1 £ "T 5 <, * /< y *r y >■ 
j/BfWJETjO. 8Pa,#C*«#4. 1 W / c m 2 (13. 5 6MH z) i«iDliai2 
0 0tit5. 
[ 0 0 6 4 ] 

-oasflfit^y - hmmmn. = ><o ttmmm 3 . 8 k a* l ant y a ^ © j* 

5 nmWTi: l , y - k *fe m m k *j t m. -ft v y >m t^it^ V =>>tig<7>2mffimt-f 

S^y - hil&l*IIilro-£:ff$£3 0 ~ 8 0 n m <t Ltt^- h y-^«ffi*te^ 
£ , 2. 5~ 1 0 V, fttttlCli 3 . 0~5. 5VtTFTSrllS*5:ti«T*5 

0 

[ 0 0 6 5 ] 

SHfcv-y = ^K7 0 4 tO.it'> D ^17 0 SCilff^l^Lfci, Il$il7 0 6 
S:f ^t5. SfSl**fll7 0 6fi i ey:7 , ? f >' (Mo) , * > ■? * 7- > (W) , ^ * V (T 

i) <t? us st & js , ^{b^^v, ^{t^>-^/w, rn.it? > ? 7.7- ><$<d&. mw.it® , * 

V^^^^^y-^-YK (WSi 2 ) , ■^y^xWy-y-'-TK (MoSi 2 ) . * > is y 
•y--fK ( T i S i 2 ) , * V * > y -y- f K (TaSi 2 ) , ^ pA->!) t^f K (CrS 
i 2 ) , => ;< ;U h is V V ^ V (CoSi 2 ) , S4i/Jf^ F (PtSi 2 ) ^ © v- I) -fr 

|f| 7 0 6 <7? J¥ £ ti 1 0 ~ 1 OOnm, ffS L< 112 0~5 0 n m £ -f -5 ■> 

[ 0 0 6 6 ] 

07 (B) tStiJC SS*iBl:»UtAJltfliS*4 5l/-f3t7 O 7 i 7 0 8 tJS 

1«II 7 0 6 Wfe5»^l:iltLt, flBft««»Cife5»l3f«Bt*:*0fft-*-5. U' - 1f * 

# £ . -T * t> *> , l/-f * 7 0 7 *LDigS;0 1 0W©W-f%I^5r)tIJ:t5S2 
ig IB S (Nd :YV0 4 U-lf, CW, 532nm) t 1/ - f )t 7 0 8 * DJ^J 3 0 W 
©U--f^SS?:)tiStt5S*te (Nd : YAGl'-f , CW\ 1. O 6 4 ^ m , TE 
M 00 ) ttS. JUlili 7 0 6 #l'- f * 7 0 7. 708©x^/w^-Srfi|!JLT^ 
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n& l „ e ^ an f& k i. t> * <£> t m m k. h z> m it y => > m , mt: y =» > k » » u 5 * « & ot 

it m b < fi g ft $ it . * 1t , rtt»aS*«r«?nL-CBI*$:RH«£, #I^fi6if«S^fi 
[ 0 0 6 7 ] 

^<D^, 117 (c) f*tJ; ? i:« |2itl7 O 9 t LT?>?^ ( T a ) , 

7- > (W) x (Ti) , =e V Zf <? is (Mo) „ S = !> A (Al) » M ( C u ) 

*>e>atfixfc7c*xttarKA«7c3RSr±ri6^i:-t-5'&Att"W'b l< iz it z mm -r 

5 o Iii|tl7 o 6 il2lll7 o 9 t^iDIlty - HS^rl^tS^, ^oif 

*L^ifi*£-*>*H:i**fll7 0 6& £fc*>'*A' ( T a N ) BfffiEU 12^1^7 0 
9 t: (W) ttSlS^^bt, ^ 1 111 7 0 6 *Sft^y?^ ( T a N ) 

fflt -C L , I2I1I 7 0 9 £ T iitt5t*^fc*t*fe5„ 

[ 0 0 6 8 ] 

2fe td . El 8 (A) f*tJ: 5 y - HS^?-y^«t5i^^^ h * * 7 1 0 £ 
R T K 7 -T 3i ^ > ^ lc X <0 ft 1 x. y ^ ^ ^ f&mZ ft 0 . ^s/^^^lcfltfijxtfl CP 
(Inductively Coupled P 1 a sma :RiS^I^7X-7) ly 
f y^fedsiffi LTfcav\ x. yf-i/fmU* fcpgjtte&i^as, f^-y^T-l/ (w) 
<b * ^ * A- (TaN) y/l:ttCF 4 t CI 2 t O 2 i: 2r ffl 5 „ SHyf V 

7 1 1 „ 7 1 2 <W ffi K 1 5 ~ 5 0«Offi*(^ $r»fc*5o x y f y ^ftfr t t, ± 5 i$, 
^lni-^^-^^AfiafcJ; t) y - hffi ft HE £ L.XJ&!&£ tltz&itis V => V 01 7 0 5 tt , ft 1 

j£4£<£>y — ui/^->7 i i % 7 i 2©t»k*sv^-c»iI?l, wtikis y => >m 7 0 4 

[ 0 0 6 9 ] 

£ © « * «2x- 7 f y^^|4=Cf xl> syfV^fl^^CSF, <tCl 2 t0 2 £ £ ffl 
. miRIHlcWtia-r S 7 xMBZ&ffifeOVL k l,X . ^V^^XV ( W) ^O^^^x.;/ 
f V^?rfT? s :p Ullltl7 1 1 i|2ltl7 1 3CD2^«it*-ib^5y-h 
« tt * 7£ J* 1" -5 (08 (B) ) . 
[ 0 0 7 0 ] 

niiiii i iti 7 i us2isi7 i 3 t (Dmmmmfcx- & r> , wrs»^T-« 

tirfl»Sl7 l U5jKo,t5l^ajLfciil (h^^? H) SWLtv^. 

0 8 (C) -e*t± 5K K-ev^ffiaSrtf ?. ««^-»J»ffl©^F*fi«jW^-^*«fl. 

K — tr > ^ jfe -C tt , > 0> 3* ifc « ffi * * 2: W« - t lc J; <5 ^ 

# S 7 0 3{C^^r5^«*fH«©»«*»*fc**-tfc'^tl^fca.-r'5ete*), ft 1 

hlii*-/ < !-7y/t5Il^«fe«S*7 1 5«rJg^L, t to '& , 118 (D) r- 
ifiplc, ft 1 « H 7 1 lrojrE^^r^ipie^-f^-^^^alLJiVteADjimJE-e — ill 
0-i'tySraALT$2^ftfei«7 1 6 5r^s£t5„ rwip^K-t^y^fefcit? 

[ 0 0 7 1 ] 

-#®McD^ii3eife)i:b-C, nm^MVo ( h'i--) X $> ti tf y > X tt b % 49c cd jg M # 1 5 0? 
t£ Si T* <9 , pi^ttl (T^-feT"^) T-fctvff#D^^O^^#l 3^7C^T*fe5, Z. 

SrHSt'f 5. * . nf t^/Ht pf t*/H©TFTS:l^-Sfi±lCff Siitfi 

[ 0 0 7 2 ] 

Kl"f yi»*t5»2^«*i*7 1 6, LDD4f*t5ll^Mfe«IE 
7 1 5 tDgttftliSfi«ffiC»tTAW^*5S^5 U-f )t 7 1 7 t 7 1 8^«1^*6I 
ffi 7 1 5 ti2^ICft|l«7 1 6iSjg*$ttfc##ft:» 7 0 3 RB ** 3 . U - If % <D 

mxjjmAxfv — irmH&mtt* m*.tx* mm <v m m 1 x ^ -t -b <o & m m -t z> z t & x $ 
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5 . i" to *> » \y — If % 7 0 7 £ L D BbjgitO 1 0 W <D L'-f fSSSi t -t Z US 2 M 

m& (Nd :YV0 4 U — If , CW N 5 3 2nm) i: L , I'-f )t 7 0 8 Srffl^ 3 0 WC 
l/-f«SS?r*iltt5S*S (Nd : YAGU-f , CW, 1. 0 6 4 y m , TEM 

0 o ) tt5:HifJ5. *& 3 fc: *i I,-* T » u-if*;&siai6flRlf£;h,fci^&i3F:*fi#i 
««7 l 5IJ, y-M15:«fi)tt5Il#«i7 1 l%i'-f*^»l!!SLt, t:^?> 
© * J&D » fc: «fc i?, #&n{tLtzmW<V&&£kitRXf/XlZ&AXfo&m&^X*mV>>(D 

[ 0 0 7 3 ] 

^ 119 (A) (C*t i 5 Id 3I6SI 7 1 9l:*i^t*t5Slft->!J 

S i H 4 , N 2 0, NH 3 , H 2 (DWL^iJ 7 Irffi V^T7"7 C V D ftC i 9 S « *D gft ?fi 

1 3 2 5 tfif«t5. gflt50~ 2 0 0 nmOSJiL 1 * © &*#fflatf>-C4 

[ 0 0 7 4 ] 

■* © & » S3t6Sl7 1 9Cay^^ h^-^Sr^SL, A 1 , Ti, Mo. W £ ffl V> 

TE« 7 2 0 ^ISf^t5. SS i& « it © - #J»i , ^| 5 0 - 2 5 0 n m© T i fii , HI 

J¥300~500nm©-a*&fli(Al£:Ti,i:©-£-&BI) t *1 5 ( HI 9 (B 
) ) o 
[ 0 0 7 5 ] 

r 0 b T s y- ht-/<-7 7^LDDll©TFTi^fi^t5;H!f^5. ~> y => 

£ * - y h t L-ca;«js^/"5y^ y stir z>& it -> » = > m t m. it v- y =• >- 

S:TFT©^-Mie»BH=jaffli-5r.i:^J:«J, L*^t«ff^f <^y>3^ K»tt 
©Hii'>/j;^TFT5;l5: i a« t? t 5 . 

[ 0 0 7 6 ] 

# 36 9! J: *x » R8I*A7**?BLT«& — *U'-1f«! ! ads^II6-C» * A- - 7 y V ( & 3 

, #7*£1g©i&*§ J ^^^£3§££-t>:5 r i * < T F T X-m* *«ffi@IKSr*ar<tLyt 

*tot)tO^-fe*f«7jSfft«$4x, ft^/HO. 3~1. 5MmWTFT?r^7^SIS±fC 
[ 0 0 7 7 ] 

* *J x # H ^ ?i T* , *lfi©f 1 lT?«*t5i^-f I Wj&'ffiat/v — 1ffiBAt$Sfi*:ia 
[ 0 0 7 8 ] 

[ m m © m- m 6 ] 

Ite<oii5 t^«i:Lt, B9 (a) X7n-f*mik<Di:n-£x*'?7 0 * * © « s Eli o 

(A) f*ti ? Hi3ill 7 1 9±IC, K4Mt8 721lri«»^/<y^yy^ft 

> y a > £ * - y y y t ux«^$H5tft->y ^yit-f^ts, r © *e ft > y = ^ 

Bt tt y T -14 K « *x , »*-S»ffi$5' ; pa>*a-iS:H:ti«>-*- b y ^A^cD-r^->14cD^:j3EfeO« 
[ 0 0 7 9 ] 

5^11 7 2 2 ^)|^t5. A 1 % Ti, Mo, W<? © * ttttt t 5 EH 7 2 3 

[ 0 0 8 0 ] 

[ H JS © flg 7 ] 
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fx v mm co w*m 5 ts/isnt-y- h * - ✓< - 9 y^*is©LDD*tt 

fists. 

[ 0 0 8 1 ] 

s -r , mrncDmm t mmiz . mm 1 0 1 ict mmmm 7 0 2 s *m&m 7 0 3 . wt 

3>i 7 0 4, 3^17 O 5, |lg|| 7 0 6 > ^2#li 7 0 9 l:f 

«t5. ft to *> , 07 (C) t'*tIiST*iT5. 
[ 0 0 8 2 ] 

ft (c, nil (A) i 5 ic- y — h MM<d '< # — >i:-&t>f Tx^f y^Jmtt 

x lit 117 O 6ll:f 2^11 7 3 0 4:I^t5. ft ^ T* , :®$2|tl 7 3 0 ^ 
•v^^irLT, -WSI©^$5fe^ K-fy^t5„ Jgiai®lif£7 0 6£i§ig£-ti:T#2g 
*B 7 0 3l:-*tlOT«*SraAl, »15F*6*«« 7 3 2 t»dtt5 (Ell (B 
) ) . 
[ 0 0 8 3 ] 

ft I', !gl**S7 0 6, I2#SI 7 3 0 ±C®ft->y aVl^OteilSr^^L, A 
Jttiyf V/CiOt'f K^^-t 7 3 3 ^fsJt5 (Hill (C) ) „ ro-^-CKx 
— * 7 3 3 i!2|S|7 3 0 §r K— \?>?V%<Dt*9 t Ltffll\ SI 1 31 m J§ 7 0 6 
SriiiLT-#SM<75^iNe^/5 5 Ss»D$nfcm2?Fi^#)^S^7 3 4 5: I Sl^WtllStS ( 
Ell ( D ) ) . 
[ 0 0 8 4 ] 

-illlro^ttit lt, ni^itt ( k -r - ) t-fciiif y yxittf ^ojinifti si 

tc * T* <9 , pS^^E^l ( T ^ i? 7° ^ ) -e*>ntf#o>«j!©jaiJH»l 3i%*t'&5 0 r. 
[ 0 0 8 5 ] 

Hill (E) X ff; f X 0 IC , y-^SlFKW^>'^i«t5»2^«*f« 7 3 4 , LD 

7 1 7 i: 7 1 8^Il^«|«7 1 5 2^««S«7 1 6*S^^c$nfc^#^ffl7 

ttro?rlfflt5:i*ff 5„ * to *> , l/-f*7 1 7^LDigS©10WCl/- 
1f|Sfi|g«:3t«i:i-5lB2J*»|jfi (Nd :YV0 4 U-if, C W , 532nm) H, V 
-f * 7 1 8 ?rtli^ 3 0W©w-f Ii^?r)tli:t5S*ifi (N d- : YAG l/-f , C 
W, 1. 0 6 4 Mm, T E M o • o ) i t 5 : t iif I 5. 
[ 0 0 8 6 ] 

•t © « , 121117 3 Ott^ K * ^ — U- 7 3 3 £ * * <!; Uf UI1 7 0 6 © i 
V^^rff?. * LT, SI 3 if& «#: 6 7 3 5 K7l<3i£-£W-t-&®eStev<y => V JB£ £ S i H 
4 „ N 2 O , N H 3 , H 2 ©H^^^^f ^tyyX-rCVDSCJ: !JS«iD«Il2 5 
0~3 5 0 < CT*^^-rS o Mff«5 0~2 0 0 nmC0^$^L, /*BI«K:33|t#fflftf»-C 
4 l otoiofifeacj: Of fk5rtT? (mi 2 (A) ) „ 

[ 0 0 8 7 ] 

5iil 7 3 6 ^«^t5. A 1 „ Ti, Mo, W # © * « # » T* j» j£ 1" 5 BE H 7 3 7 
ttaS3~jS5*ft*»fc?Bji!iLfc=»i'** hafc-zHC-frto-frTRltS. $&5iffei|itl]g£;frfiK«r 

IB «• «■ -e ^ -f 5 r t x ia & m m m. # e a* l , x*B*ssp»^b*ix5fcft, :©ij:te 

rt: (1 1 2 (B) ) . 

[ 0 0 8 8 ] 
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* mm<D&m z ^ t & < t f t & mm®&&mmiti,ititm & 

W^j-ffiffiS^SJt^^tt, f- \ * /V ft 0 . 3-1. 5 M m?)TFT^#7^SSll:I*t 
[ 0 0 8 9 ] 

& *s » # H life ff^ fig T* li , ^*©Jgffil^^J^-t--5>--f ! J!B»*-feAU5^-f-*fiBi*«itSrii 
[0 0 9 0 ] 

8 ] 

*mi&<DMMte, mm^mrn i t m & z jlux v - h * - ;< - ? * y l d d mm <d t f t 

[ 0 0 9 1 ] 

13 1 3 (A) (C $3 l"» T * St 7 0 1 ±l:T*ll*« 7 0 2 t*f »I 7 0 3 Srf«L, 
Oitv^^ 7 4 O^IsKLtt, K-f y^jfil5rtfV\ m 1 * MVo mm 7 4 I <7) B f& 

[ 0 0 9 2 ] 

{t^y=^« 7 0 5, il*ll 7 0 6 ^f«t5 (Ell 3 (B) ) . 
[ 0 0 9 3 ] 

I2f II 7 0 9 5:I^t5 (013 (C) ) . ^ LT, ^/jftltff^ 
y - HIKO/^-Vtftll^ Hfcl2^1g 7 4 2 Sr^fiKt 5, — htt^Oteffifi^ 

* * 7 4 0£^j£Lfc<f£«t::^j&LT^J&L, ll^ttftl«7 4 1 ill^f 

y-h^-^-^y^flfiS&rcojfcisg-efEg&ip ( h i 4 (d) ) c 

[ 0 0 9 4 ] 

iife^T*, EI 1 4 (A) tit i 5 l:, l2iil742±l:-v^^743Sr«^t5„ CI 
tf> -=r * ? 7 4 3li|2»SI 7 4 2 £ S ? t t fc K > - h Mfe t /<- 7 / L /i V> 

LDD««0**»KltJ|ii|fl:|| 7 0 3 iiaf/)St5 0 * * 7 4 3 £ f U 

/8 L T K-^^^«iaSrfirV>m2^iNe^fB*S7 4 4 £ Tfc j£ 1" 3 0 
[ 0 0 9 5 ] 

^Oi- Sl^I«lS«7 4 1, #2*tt4fcfi^7 4 4©S*Ml2i:y--h*6«B!©acR£- 
l»i Lf;ifel^Iffi©«i 1 iKilcLtff? ( EI 1 4 (B) ) „ S««SI;^Lt 
Alt^^M^5l^-1f3t7 1 7 t 7 1 8 *• m 1 7f®.mmi$. 7 4 l tS2^F*E«|«744 
iif fiK^tlfcf 7 0 3 CfflMtS. l--1f3tcoBg#*^&fi.O t P'-ifBSMSfi«4, fl»J 

x. > Hftofilf/TtfcO^lfltsr f - If 3t 7 1 7 5:L 

DI&jg:£cDl 0WWU-f^gg|^*illi:t5^2i«fSiS (Nd : Y V O 4 U — If % CW 
, 532nm) t L , U-1ftt7l8«:m^3 0W<BU'-1f36iS«4 > #*[i:1-5S*R ( 
Nd : YAGU-f, CW, 1. 0 6 4 m , TEM 00 ) ii-Swi^Tta. 
[ 0 0 9 6 ] 

\^'fr o t & mx- %> z> Hftoitit mm <o & m i t m m. \z. n z. a . ldd^w 

0-»4sy-Hii*-^-5y^L (Lov) . -ai^t-/<-7 yT'L*^ (Lo 
f f) LDDiif«TFT?:^iSt5; ti!ft5 0 
[ 0 0 9 7 ] 
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®i2Bi4f«it5 ^ - ^ m ft * m r v u - m m mm & m m -r z> t tt-n, 

[ 0 0 9 8 ] 
[ 0 0 9 9 ] 

1 1 5 (A) K *S V* T , IS 7 0 1 J:HT*I6I1 7 0 2 *ff^f5„ ^-H«76 1 
it f- 9 s , ^ey^x^, ^n^, 9 f {f * <? i$ <D & m * XfirtL^roTcm^-g-tr^^T' 

[0100] 

= ^K7 o 4^, :©Hi:aifiSt5. 7 0 3 li, H J£ W 88 1 75 

[0101] 

[Hi 5 (B) icttif, SS*iBi:#LTA»ft#*ft5l/-f3t7 6 

2 i: 7 6 3 4»«Lt^- HfiRRoitelifroTtfiP. U'-1f3t©fi8*t*'«feat5W' 

-fi«iitt, m x. ff , -e^ttrosiffltSw tis-ets. -r ft fc> *> , 

l^-f*7 6 2?:LDi5!l)gS:roi 0 W© f ^«|g |r * S i t 5 ^ 2 BIS ft (Nd :Y 

V0 4 U- — If » CW N 532nm) i L , u-f*763^a3*30WcOl/-f|gfiS?Sr 

)tSt t5S*t (Nd : YAGl/-f« CW, 1. 0 6 4 » m % T E M 0 0 ) i "t" -5 <, 

y-b*®7 6 1 ^U-f* 7 6 2, 7 6 3 ©JL^yHf-fcRlR LT^fL, 31 AO I- 

£ 9 ^ » t e W k & 5 g it 1> = v ig s Otitis v = is Ru*m&mztom-r s . r » 

^Bff6tJ^c^S{^<t «9 . « * k: Ifc 9 a * ft » /h !> =»v*?** — S:lMfcjeL<ttaNfc 
[0102] 

iffcfC, ^ffl:i 7 0 3 ±ICf t^;HSSR 7 6 4 S-»ftv'y aV^T^^L, * ft * ▼ * 

? t -mmm<D^mvom)&$:tei&ir % „ m 1 5 (o T'tty-^st^Ku-i'v^^fig 

t5f 2^Mfef« 7 6 5 ^f^t5I^^/TLTV^. *fc, B 5* L % , K - f ^ 
i/XSS:2IsJ^^JtT?fV>, LDD5rIfilt5ll^Mftf)it^#toLTtSv\ - 18 
UT> nS^«ft ( K -f" - ) Tfc^liy VXIiti^ro^if 1 5l7cit? 
*> •? » pS^«» (T^-tT 0 ^) T*fcft(i^cJV^(75Jl»#l 3 0j tc T* 5 „ CI ft 
?Ff&to ^M^m 5 ^ t Hi 0 nf t*/HXIipf t^/H»TFT4rHfit5: t 
# "C # 5 . * rt , t*/Uli pf + 4/H©TFT5:i-iSli:f !)iitf; t 

[0103] 

y-^at/Ki/^f y^f^tst 2^i!if «7 6 5 nm&ititm&mftiztt lx 

*s S * 6 U — If MS 7 6 2 £ 7 6 3 ^^2^Ift|« 7 6 5>«j&£ftfc¥3Hfc«7 0 3IC 

^Ifflt^r tiiK'tS. -T ft *? *> , W-f3t 7 6 2 SrLDftfia©l 0WWI/- f 38 « 
§ff^r)taii:-ra^2ffili^ (Nd:YV0 4 U — If , CW, 5 3 2nm) i L , U- — If # 
7 6 3 j;ffl*3 0W©l/-f^gg^*Iit5S*l (Nd : YAGl'-f, CW, 1 
. 0 6 4 m m . TEM 00 ) k-tZ>ZkfcX'£Z> 0 
[0104] 

^ IT, mi 5 (E) ic/^t J: p t^3*feil 7 6 6l:7ki^^tt5Kt{t;->y3Vli 

£ S iH 4 . N 2 O. N H 3 „ H 2 ©S-&^XSrffi^ty7X-7CVDfelC±t)StSJDll!i 
£fi3 2 5 tt'»lt5. gfli50~ 2 0 0 nm»Uil, f«f , ^ SI # ffl ^ 4> t? 
4 l CCroaHRitoJa J: ^bSrff5. 
[0105] 
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7 2 2 fiRti. A 1 x T i , Mo, W f ltt»SSH-ffi)c f 5 ffiS 7 2 3 

flg «• sfsf -e m & -t z r t x is «g m m * ^ <s ® l , x mm & m <t z k z> tc z> . r » g ± x e 

[0106] 

:Ht, #hAy-M ( i52 * * # S ) <OTFT^^*$f5li:^f#5 0 v- y 
Sr^-^-y hi LTi*»jft*'<y* y > ^ ?& T- ^ 12 i" £ v- y =» > BE i SMb f y => > m 

T F T © y — h^^Mi-ilffl-r-Sr tCi 19. LS^ttffi J ^t^^l/5'->'9^K»ttO 

[0107] 

[H*©»«1 0] 

mfeco^fl|l^7^9T*li, a-S i Ri:i/-f *4rIltLtefiftt5r itM^UfciJ 
» * * 9§ « d © ± 0 fa m m tw PS £ $ tt -f . Mxtf, g B B a it Lfc^^^Hl^L, * <b * 

[0108] 

* -f , Ei 6 (a) -e^fJ; 5i:> i*70 1 ±t»ftf!) g tt; y => > SI X 

»4ft->!) 3VB*©»«Ri>?)iaST*l6»« 7 0 2 *»j«t5. ft * ift l£ fi S iH 4 
, N H 3 . S.t>*N 2 O^SlS^^i: LT7'7XvC VDt± 9 4 0 0 tOiSJD^fiS-C 
ti^li^liiiSftliJ: 5 1 llft-^ = ^ S£ £ , S i 

H 4 . SffN 2 OlrSftif^i: LT/^XvC VDlCi 0 4 O 0 tOllgiDiiaST-^K 

o 

[0109] 

© * as *s t , »iitft->y ^ >- 8H £ K Jio & * ^ * y >^st*ifi!ct5lft->!) 

3>Riit*ttU^. S^tft^y = VKttt MJ (Na) ^tf^XgtStC^ 

[0110] 

TFTrof t^^a^y-^s^ va^f sts^i^iij^ Tmmmm7 o 2 ± 

l:i^Lfc*Sf =» > R 7 5 1 ^tiftLTf 5„ :/7X-vCVDj£-e3 0 OtOl 

«*Dti*i?asT^iji-r5^fBK->y = >s«2 o~6 o nmos^tr^ts. *m&mte 

^SSV!) aylCitt^faS^!) a>y/U-7=!>A (S i , . „ Ge , ;x = 0. 0 
0 1~0. 0 5) BfeifflLTU^. 
[0111] 

«*flsW:=y*'*' (Ni) «*i»*roilSfifk{=»L«JSEf^ffl©a)5AJR5c**aSJDL-C» 
ifs £ it T ? „ El 6 (A) T-te^i/^yU (Ni) tf! 7 5 2 ^^II->!) 3>f7 
5 1 ± (C » $ -fr /c |£ , ^MmmXl*temM?£\Z £ zmtemXfti&ltZft 0 . « *. tf * 7 
V:/ro$g#*£if&2Ii:L7tRTA (Rap i d The rma 1 Annea 1) , X 14 1)U 
!Rillft***ffl^5RTA ( # X R T A ) fgt JCifig 7 4 0 1 80#WRTA 

o c ts:^Jp^fa^i4, ' w n ^ - * -c ay 5 s « w s ^ t- fe 9 , JtofflftSrjRfttJa^o 
SSlSi Lt^5. fife <£> i* £ L T fi , 7r-^^7 = -/^^vt 5 5 0 ti:t4 
NflroUiiiS^fct), c: ti £ m v x h A ^ . fi^teit«©tefflfbRtmsffctttt&flsjB© 

[0112] 

titt'/D 7 5 5 MlcaSftte*fl]±£-frafc*lCU — -iFA&SSrflD*.* (HI 

16 (B) ) . 1" l^-f)t 7 5 3 IrLDlgS:© 1 0 W(D U-f|6SS?r3tI i 

5 IS 2 iiS IE & ( N d : Y V O 4 U — -f , CW\ 532nm) i b , 1^ - 7 5 4 5: ttl 

^3 3 OWOV-f35Sg?r)fcIit5S*iS (Nd : YAGU-f, CW, 1. 0 6 4 ^ 
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m , TEM 00 ) tt5:HSTt5, r <D J; V* 0 K. KS 2 iS5 M « <£ S * j£ & fig &f ® T* B 2 

iitA7?r»iLtts- — iftoa^pjfg-e, ^ /u — y h ( to a 

:iiit'H (016 (C) ) . 
[0113] 

eii 7 -c ^ -r ^ y y- y >- y* it , feStt^ya^Bt^^^stis^jR^o^FWttti^^i-s 

/cm 3 «T0SSl:*fiit50ttat ^ III # l:: *M L fc 3£ B B B y >■ HI 

C^tt^^ y y^^irj tli, %i tz i£ f y ? V *s ? V 4 h * M tiff Z> & m & h Z . HI 

1 7 T* (2 ¥ SH 7 5 6±{C/^UT®7 5 7£7>l££-SrT# B B B «^y => ^ H 7 5 8 £ J£ j& 

Lty->? y y^t'f ht lt^s, B B B « v- y an 7 5 8 \z » y v^^n^^ro^M 

» 7C 3H , XttAr, Kr, X ef©t#^SI, & * , X 1 0 2 0 / c m 3 ^ 

itSttl^i^»*t5. # * LV^^^ifet L, T ffi Jl * y 9 V > y* X' A r £ y 

y * # * t L T # fa Jf ~> y =<VB|£^j&-r5„ Jig B$ CD g ^ ;bD ^ Sc T' 3 ^ , 
W x. tf 1 5 0tittltf + ^t-fo5„ 
[0114] 

f^toSfi, 7>y^Mit5RTA, XlittiJ^f:.«f ^ffl^SRTA ( 2/ y R T A 
) T'7 5 OtTl 8 0#©RTA?:ff i£ V^ fi . 7 7 - ^ ^ 7 = & ffl ^ t 5 5 0 

ti:T4^raoiJ!il^frpo iroifell^J; V & m 5tm lift & M ~> I) =» > K 7 5 8 (W is 
fiftLt, U*WI^#«:I 7 5 6 ©S*ESft?:t5itiiT^5, !?& & S & , # fi « •> 
y =» V K 7 5 8 « N F 3 ^ C F 4 SrffiV^c K7^x7f C 1 F 3 l:i57*7Xv* 

ffl^/j;^K7^iyf t^lik Ky^y^, ■^hyj.^/uT^^e^^.k/WKB;*- 

* * -f K ( -ft; ^ ^ (CH 3 ) 4 NOH) Sr^tr**««StT/i'*y*»fcJ:5^*y b ^ 

yfv^tinits, *fc/-?yr@ 7 5 6tt77»fX7f ^/iits. 

[01 15] 
[0116] 

c %m <vmn 1 1 ] 

mmni&n 5 1 01a ^fitsr t^t-tsf-ts^/if iftgit l t y 0 = 

yfa-^©-^liitil8?:fflV^TlliSJt5 0 I 1 8 C/Tti 5 0. 3~1. 

t5r i#t§5. ^-ao^^li]?§p15{i|IJfeco^®i~5lc:j;i3^M$n-5TFT J ? : >^fi 

[0117] 

11 8f*t-7'f^P3>fa-n0 0©giHtli 1 CPU80 1, ROM802 
, fijyiA^.=i^hB — y 8 0 3 , ^r-fyi/a^!)- 8 04, RAM805, DMAC8 
06, ? a y 8 0 7 , •>!) T/U-r V?-7i-7 8 O 8 , , ®M^^IhISS809 

, ADC/DAC8 10, ^^•vt^ i >>'^811,WDT812 v I/O*-F 8 0 2 4 
if T- 5 o 
[01 18] 

*Htof It'Sv'f ^ D = >-t°^ — y" <£> Jffi £ — flaj t L T L fc ri* N <S-atiRtiBIIIB4>flt 
/&-^ffi^-g-*3-tir£r&;i:ft.tf, /7^77"nt7t, y*77^yy.fflLSI, Iff L S I , 
^y-, y*97-ry-*fl3LSI, aHlf*«SfflLSI*^«l*/j:«|fiB<oi|i3|cflcJK11Sr^j* 

[0119] 

B , EL ( ^ u- * bn/P5*-fcvy) S*$|?:ffit5:H!ft5. CO J: ? ft ^ jj* 
it5rfflv^fct^«Sf t Lt, trt*^ 7, 7^^/^^7, =r — f & M 7 * x 1*4 
(^ y y-?V>V7?jx.yu4) , tr y — a > -> y. ^ a , ^^W±ms it) — it — =f 
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as * (t^^/^yt-.-^ m&mm. issiy-Aixiit^tii) . 

i^fcltSiil (A^WlCliD i g i t a 1 Versatile Disc(DV 
D) **coi£H^&£S:£L. ^C0ffi&£«*L?5x^*7"l.'^£iI;ifcSEtt) 

bfts, * , mmnitm&ti.x#;>%i!SL, mmm. m * ^ > *s , s^misa, 7 r * 

5 U & £K:&*&trXq*§ltB & Ltfcllt5^ £ <b «T #g T- 5 „ r co J; ? # co JI 

[0120] 
[ ft W <0 8b * ] 

o 

(b) jEfiiii /I mgi©s*»^> mm&bm&iz.¥m#m\zm&t-rzks gt^mtzm 

(c) ««J»#lc»LT*&-lwT = — /ul-Siifc-HTtBi-*-*. 

(d) x^-T'-^h^iPii^tsrir^pIittSo 

(e) W ± CO fd j& £ ?l§ fc L It Jb T? , T ? t h V i?^ScO?K^^^^e(cft*^ix-5 

^ * # is s (r *j ^ x . ^ m m m <o m ^ m «t ** «t « « co fa _t £ n si -r -5 r t a* -? « 5 

l 0 a co ffi * 8ft 3H 1 

[0 1 ] mm (DnmoMM 1 £ ift 9? -r 5 0 „ 
[ a 2 ] &w<DMffi<Dmm 2 z&Lm-t zm. 
[13] &w<Dnm<r>j&m 2 ztfLm-t z>m„ 
[124] & w <d mm <v mm 3 z mm -t z> m. 

[12 5] 3BW©*«S©^«84*R«i-«H. 
[@6] u — If T =■ — ^co^^Sr^-rm,, 

[ El 7 ] «3#*fc3S«©fls»#Sfe«:KWr5B-efc3. 
[08 ] *38«K«5**fr»«OfP«^«feSrK^-t--5B|-ca!>5 0 
[09 ] *5SW^«5i|ti»flcSS1t©fP«*jfeSrBiW-r5HT*>5. 
[0 1 0] *»WC«5¥»#Se«©f^«*«feS:lftW-J-SBI-e*>a. 
[0 1 1] *»Mfc«S^i»flc»«©^«4^fe*BlWt-SET?*)S. 
[01 2] *369iK«5¥*#£tt<Bf£*[:fcft&IftEr5ia^fc3. 

[01 3] &&wiz&%*m#-mw:<Dftmxm%wiw-rz>mx'&>z> 0 

[0 1 4] *»Wli«5#i»ffSg«©f^«!^«fe*RWi-SE|-CfcS. 

[0i 5] #»|inc«5¥##ft*©f£»:£ft*ttw-f30-eite3. 

[0 1 6] #*Kfc«S¥*#S£«Wf£I8#ft£tft9i-*-S0-C*>5. 
[0 1 7] *8fll:fli5*i#8io^B*S4;lll«t58ffc5. 
[0i 8] ?B3^e a -^oisJts«t5HTib5, 
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